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THE  USEFUIiBSSS  OF  THE  FLUORESCENT  ANTI30DT  TECHNIQUE 
IH‘ STUDYING  EXPERIMENTAL  HKPHRITIDEDKS .  ITS  POSSIBLE 
APPLICATIONS  TO  UNDERSTANDING  THE  PATHOGENESIS  OF  SCKE 
HUMAN  NEPHROPATHIES 


[Following  is  the  translation  of  an  article  by 
Beatrice  Carrier  See gal,  M«  D.,  Department  of 
Microbiology,  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York,  based  on  research 
sponsored  by  the  National  Science  Foundation 
Grant  2290  and  Grant  4910  and  by  the  National 
Institute  of  Health,  Public  Health  Service  Grant  H  3925, 
in  the  Italian- language  publication  Rass.  Fisiop.  Cl, 
Ter..  Vol  XXXI,  No  12,  Dec.  1959,  pages  10^3-1078. J 


Mister  President,  Ladies  and  Gentlemen: 

I  wish,  first  of  all,  to  express  my  most  sincere  thanks  to 
the  illustrious  Renan  Academy  of  Medicine  and  Surgery  in  the  person 
of  its  president.  Professor  Di  Mattel,  for  having  welcomed  me  as  a 
guest  at  this  meeting  and  for  having  given  me  the  opportunity  of 
speaking  to  you  about  acme  of  our  research  work  pertaining  to  the 
application  of  the  fluorescent  antibody  technique  in  studying  expe¬ 
rimental  and  human  nephritis. 

Part  of  this  work  was  suggested  by  an  assistant  in  the  In¬ 
stitute  of  Medical  Pathology  of  the  University  of  Rome,  Doctor  Andres, 
who  —  under  the  direction  of  Professor  Cassano  —  visited  our  la¬ 
boratory  in  the  autumn  of  1956.  We  are  working  at  present  in  col¬ 
laboration  with  Professor  Fiaschi  aid  Doctor  Andres  on  the  application 
of  the  fluorescent  antibody  technique  to  human  material,  and  I  pro¬ 
pose  to  inform  you  as  follows  on  this  type  of  research. 


The  subject  of  renal  diseases  —  that  includes  acute  glomeru¬ 
lonephritis,  chronic  glomerulonephritis  and  the  nephrotic  syndrome  — 
creates  numerous  etiologic  and  pathogenic  problems,  still  unsolved 
at  the  present  time. 

It  has  now  been  established  that  acute  glomerulonephritis  is 
usually  preceded  by  a  streptococcal  infection  and  that  the  micro- 
organise  belongs  most  frequently  to  type  12,  In  spite  of  that,  the 
precise  mechanism  by  means  of  which  Streptococcus  pyogenes  provokes 
nephritis  is  still  unknown. 

On  the  other  hand,  in  patients  afflicted  with  chronic  glomeru¬ 
lonephritis  or  with  the  nephrotic  syndrome  proof  of  a  preceding  in¬ 
fection  with  Streptococcus  progenes  and  with  other  diseases,  charact¬ 
erized  by  the  presence  of  anti-streptococcic  antibodies  in  the  area, 
is  often  lacking. 

It  was  written  about  fifteen  years  ago  in  an  Important  treatise 
on  medicine  that  although  Richard  Bright  had  been  dead  now  for  over 
100  years,  not  much  could  be  added  to  knowledge  about  his  disease. 


— 


It  is  a  fast  that  in  the  past*  clinics  vara  obliged  to  van tare 
difficult  probably  diagnoses  whenever  they  ware  confronted  with  ne- 
phropatients,  and  very  often  their  diagnoses  were  proved  to  be  wrong 
by  autopsy  findings* 

Today  a  series  of  renal  biopsies  have  opened  up  new  possibi¬ 
lities  for  studying  nephropathology*  This  technique  gives  access  to 
the  renal  tissue  in  every  phase  of  the  disease  and  has  made  possible 
electron-microscopic  research.  To  the  above  nust  be  added  the  abi¬ 
lity  to  reproduce  various  forms  of  nephropathies  in  aninals  and  the 
perfection  of  the  fluorescent  antibody  technique*  ill  this  shews 
that  such  progress  has  been  made  in  the  knowledge  of  the  relatien- 
shipe  occurring  between  pathogenesis  and  clinical  conditions* 

The  clinical  and  histopathologic  picture  of  acute  nephritis, 
of  chronic  nephritis  and  of  the  nephrotic  syndrome  can  be  repro¬ 
duced  experimentally  by  Means  of  an  Imaunologieal  technique  con* 
s  is  ting  of  the  ads  ini  strati  on  of  spedfio  antibodies  for  their  renal 
tissue  (Hasugi>s  nephritis)  to  aninals*  It  has  been  determined  that 
the  antigen-antibody  reaction  appears  in  the  experimental  animal 
within  the  renal  antigen  and  the  aatirenal  antibody  that  has  been 
injected  Into  it*  It  must  be  recalled,  however,  that  experimental 
nephritis  is  tbs  produet  of  an  allergic  reaction  in  which  the  host 
itself  provides  the  antigen  instead  of  the  antibody* 

lever theless,  it  often  happens  that  renal  decompensation 
shows  up  only  months  and  years  after  the  injection  of  the  nephro- 
toctLo  serum*  The  mechanism  by  means  of  which  the  kidney  may  incur 
lesions  so  serious  that  they  cause  death  —  with  a  disease  that 
appears  to  be  capable  to  perpetuating  itself  autonomously  —  has  not 
yet  been  explained  satisfactorily. 

Recently  a  new  technique  was  perfected  that  enables  us  to 
add  new  knowledge  to  the  old  ideas  concerning  the  lounoallargic 
mechanisms  of  experimental  nephropathy*  It  is  to  be  hoped  that  this 
technique  may  also  be  useful  in  studying  the  pathogenesis  of  human 
nephropathies*  We  are  referring  to  the  fluorescent  antibody  tech¬ 
nique  of  Coens  and  Kaplan. 

Antibody  proteins  can  bo  tied  to  or  "labelled*  with  fluorescein 
isocyanate*  The  Stained  antibody  is  then  used  to  dye  a  section  of 
fresh  renal  tissue  that  has  been  sectioned  while  it  is  frosen*  If 
the  renal  tissue  contains  a  specific  antigen  for  the  antibody  stained 
with  fluorescein,  it  will  fix  the  antibody  in  position  and  —  when 
the  renal  tissue  is  examined  under  the  mierosoope  with  ultraviolet 
light,  that  causes  fluorescein  to  wait  a  yellow-green  light  —  the 
areas  in  which  the  antibody  has  been  fixed  can  be  easily  identified* 

In  this  way  the  seat  of  the  specific  -antigen  for  the  fluorescent 
antibody  is  determined* 

Antibodies  "labelled"  with  fluoresoein  have  been  used  to 
identify  the  tissular  seat  of  viruses,  Riokettsia  and  bacteria, 
as  well  as  the  location  of  heterogeneous  proteins  ef  non-infeotive 
nature  and  of  native  proteins  (produced  by  the  host). 

The  fluorescent  antibody  technique,  applied  to  the  study 
of  experimental  nephritis,  has  provided  an  obvious  proof  in  favor 
of  the  allergio  nature  of  the  disease*  It  has  been  possible  to 
follow  the  distribution  of  the  nephrotoxic  serum  in  the  organism 
of  the  nephritic  animal,  to  prove  that  it  is  localized  in  the 
kidney  and  to  establish  that  this  sera  remains  in  the  tissues  for 
a  long  period  of  time* 

Antibodies  stained  with  fluoresoein  have  also  been  used  to 
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htudjr  the  altered  distribution  of  globulin®  of  as  autochthonous  nature 
is  the  nephritic  animal*  Th®  increase  is  these  globulins  could  indi¬ 
cate  a  location  with  as  elective  antibody  concentration.  ' 

The  series  of  slides  that  sill  now  be  projected  sill  illustrate 
the  application  of  the  fluorescent  antibody  technique  to  the  study  of 
the  pathogenesis  of  experimental  nephritis*  Research  of  this 
points  out  very  clearly  the  usefulness  of  extending  it  to  the  study 
of  human  nephritis*  Consequently  —  after  discussing  the  experimental 
disease  —  Z  shall  dsell  on  some  subjeots  for  study  concerning  human 
nephropathies  on  shich  work  is  being  conducted  at  present*  in  dose 
edlaberatlan*  in  the  Institute  of  Medical  Pathdogy  of  the  University 
of  Rome  and  in  the  Department  of  Microbiology  of  the  College  of  Phy¬ 
sicians  and  Surgeons,  Columbia  University,  lev  Tork. 

But  first  of  all  let  me  thank  acme  of  my  collaborators,  among 
them  Doctors  Bally  Loeb,  Margaret  Bevans,  Evelyn  Gaynor,  Ruth  Trledoan 
and  Eemy  Metsger*  I  am  especially  grateful  to  Dr*  Konrad  Hsu  who 
took  all  the  photographs  that  you  shall  see  shortly*  Mrs.  Margo  Hasson* 
Mrs*  Mildred  Rothenberg  and  Dr*  Fred  Urquhart  have  contributed  much 
more  to  this  research  than  they  were  obliged  to  do* 


The  data  pertaining  to  experimental  nephritis  will  be  presented 
in  the  form  of  three  conclusive  considerations*  each  of  which  will  be 
accompanied  by  slides  illustrating  the  results  of  the  experiments  that 
have  enabled  us  to  draw  up  the  conclusions. 

The  Production  of  Msthrotoxlo  Serna* 

Rabbits  and  ducks  were  used  to  produce  nephrotoxic  serums.  The 
rabbits  were  iamudsed  intraperitonsally  with  a  2C)f  suspension  in 
physiological  solution  of  kidney  or  of  other  tissues  from  rats  or  dogs* 
The  dinks  were  inoculated  intramuscularly  with  rat  or  rabbit  kidney 
or  other  organs  mixed  with  Freund's  adjuvants*  These  two  methods  of 
immunisation  yielded  the  best  results  in  the  preparation  of  nephro- 
toadLc  strums*  although  in  acme  oases  the  immunisation  had  to  be  pro¬ 
tracted  considerably*  The  placenta  and  the  lung  —  along  with  the 
kidney  —  can  stimulate  the  production  of  nephrotoxic  or  nephritls- 
causipg  antibodies*  Blood  serum,  red  corpuscles,  the  brain  and  the 
aorta  were  used  experimentally  aa  antigens,  but  they  did  not  pro¬ 
duce  nephrltogenie  antibodies. 

Method  for  Revealing  the  Localisation  of  the  Bephrotoxic  Strum  by 
Means'  of  Fluorcsocnt  Antibodies* 

First  of  all,  antibodies  must  bt  prepared  from  nephrotoxic 
antibodies*  For  example,  an  antibody  from  nephrotoxic  duck  serum 
is  obtained  by  precipitating,  with  sodium  sulfate,  the  blood  glo¬ 
bulins  of  normal  ducks*  These  globulins  —  nixed  with  Freund's 
adjuvants  —  are  then  injected  into  a  rabbit*  The  antigldbulin 
duck  antibodies  are  then  preeipitated  by  the  serum  of  this  rabbit 
and  are  "labelled"  with  fluorescein  isocyanate,  in  accordance  with 
Coons's  teehnique*  Thsse  "labelled"  antiduck  rabbit  globulins  can 
be  used  to  demonstrate  the  presence  of  duek  globulins  in  any  animal 
tissue  that  has  been  injected  with  speoifle  antiorgan  antibodies 
produced  in  the  duck.  In  other  words,  if  a  nephritio  rat  is  put  to 
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dfttth  aftor  haring  been  injected  with  rat  antikids  »y  daek  sera,  a 
fragaent  of  ita  kidney  eaa  ha  Iteosen  and  sectioned  in  a  oxyeutat  into 
4  nieron  sepunts*  Ona  auction  is  pat  on  a  slide,  stalnad  with  ilaara- 
8 cant  duck  antiglobulia  antibodies.  then  tha  section  is  examined  with 
tha  wltrariolat  micros  cope,  it  eon  ba  obaarrad  that  tie  basal  glomerular 
membranes  are  fluorescent,  because  they  wit  a  yellow-green  light.  Thar 
contain,  in  fact,  nephrotoxic  daek  aorta,  and  consequently  they  bare 
fixed  tha  antidnek  globulins  "labelled*  with  fluorescein.  laphrotcode 
daek  serum  can  tints  ba  repealed  in  any  part  of  the  body*  On  tha  other 
ted,  if  tha  injected  anti  organ  sen*  baa  bean  prepared  in  a  rabbit, 
tha  serai  that  produces  fluorescence  contains  rabbit  anti  globulin  daek 
antibodies. 

2$r  using  this  fluorescent  antibody  technique,  three  facta  con¬ 
cerning  experimental  nephritis  were  established. 


ri-  i  *'~ 


t  is  that  f 
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ay  rat  serum  obtained  from  rabbits  and  ducks  causes 
proteinuria  in  rats  and  a  histologic  picture  of  glomerulonephritis 
when  it  is  inoculated  in  then  intravenously.  It  can  be  deaonatrated 
that  the  nephrotoxic  serua  is  localised  in  the  glomeruli  —  and 
especially  in  the  basal  Membranes  —  fftrfrrfng  a  kidney  section  with 
specific  fluorescent  antibodies  for  rabbit  and  duok  globulins.  This 
is  illustrated  in  figure  1,  showing  a  kidney  seotion  iron  a  rat  put 
to  death  24  hours  after  receiving  an  injection  of  rat  antikidney 
duck  sertau  The  section  aas  stained  with  duok  antiglobulln  anti¬ 
bodies  labelled11  with  fluorescein.  The  basal  glomerular  membranes 


show  up  flcureseent,  because  the  nephrotoxic  serma  localised  in 
these  areas  has  fixed  the  specific  antibody  "labelled"  with  fluorescein. 

Other  nephritogenie  antiserums , —  and  especially  rat  antilung  and 
autiplacenta  sera a  —  are  also  localised  in  the  basal  glomerular 


Some  of  the  nephrotoxic  seras  that  were  injeetod  can  be  de¬ 
monstrated  in  too  other  organs i  the  spleen  and  the  adrenals*  In 
the  spleen  the  serum  is  localised  in  the  red  pulp  cells.  In  the 
adrenals  it  is  found  In  the  endothelial  cells  of  the  cortical  ca¬ 
pillaries.  In  each  of  these  areas  the  concentration  of  hetero¬ 
genous  globulins  is  approximately  equal  to  10£  of  the  glomeruli 
concentration* 

■either  rat  antilung  serum  nor  rat  antikidney  serum  has  been 
found  in  significant  amounts  in  the  skeletal  muscles,  in  the  myo¬ 
cardium,  in  the  liver,  in  the  pancreas  or  in  the  lungs* 

Antiorgan  serums  that  do  not  provoke  nephritis  either  are 
not  localised  in  the  glomeruli  in  a  sufficient  miount  or  are  present 
for  short  periods  of  time. 

Babbits  Inoculated  with  rabbit  an tl  kidney  serum  and  dogs 
inoculated  either  with  dog  antikidney  scrum  or  dog  antipla cents 
sera  also  demonstrate  localisation  of  the  nephrotoxic  sera  in 
the  basal  glomerular  membranes*  Figure  2  illustrates  the  locali¬ 
sation  of  duck  nephrotoxic  sera  in  the  kidney  of  a  rabbit  ino¬ 
culated  six  days  earlier  with  rabbit  antikjdasy  duck  serum*  In 
this  oaae  also  the  flaoresocnt  antibody  used  to  stain  the  section 
is  spedfio  for  daok  globulins* 

Thus  it  is  evident  that  the  nephrotoxic  sera  is  loealisod 
almost  exclusively  in  the  basal  amebranes  of  the  glomerular  capil¬ 
laries*  This  is  true  whether  antikidney  sera,  antilung  sera  or 


antiplaoenta  aim  la  injected,  whether  the  antisenna  is  produced  by 
rabbits  or  her  ducks,  and,  finally,  i&ether  a  rat,  a  dog  or  a  rabbit  is 
used  as  experimental  animal* 

The  second  fact  established  by  means  of  the  fluorescent  anti- 
body  technique  is  that  the  nephrotoxic  serum  fixed  in  the  basal 

glomerular  membranes  for  many  months. 

Sidneys  removed  from  nephritic  rats  at  time  intervals  that 
extended  to  nine  and  one-half  months  after  the  disease  began  still 
contained  part  of  the  nephrotoxic  serum  that  had  been  injected*  Figure 
3  shows  a  section  of  a  kidney  of  a  rat  afflicted  with  chronic  nephri¬ 
tis,  192  days  after  the  injection  of  rat  antikidney  rabbit  serum,  the 
preparation  is  stained  with  rabbit  antiglobulin  duck  antibodies  that 
have  been  ’labelled"  with  fluoreseein.  The  weak  fluorescence  of  the 
glomeruli  Indicates  the  persistence  of  the  nephrotoxic  serum  in  these 
areas* 


lephritic  rabbits  were  examined  for  about  four  months  an d 
nephritic  dogs  for  about  six  months  after  the  injection  of  nephritis- 
producing  serums*  In  each  case  these  serums  were  still  demonstrable 
in  the  glomeruli* 

It  has  not  yet  been  determined  precisely  how  long  the  nephro¬ 
toxic  serum  remains  in  the  glomeruli*  It  was  still  detectable  in 
rats  after  nine  and  one-half  months,  in  dogs  after  six  months,  and 
in  rabbits  after  four  months* 

The  third  observation  made  possible  by  the  fluorescent  anti¬ 
body  technique  is  that  when  aft  agtogl  is  injected  with  nephrotoxic 
serum,  m  increase  in  the  amount  of  "native"  globulins  ie  observed 
^  n  the  k5rtnsyy 

Sis  was  ascertained  by  staining  tissue  sections  from  nephritic 
animals  with  rat  antiglobulin  antibodies  "labelled*  with  fluorescein 
and,  respectively,  with  dog  or  rabbit  antiglobulin  antibodies,  also 
"labelled"  with  fluorescin.  In  this  way,  there  was  found  a  moderate 
Increase  in  the  globulins  in  rat  and  dog  kidney  and  a  much  more 
pronounced  increase  in  the  rabbit  kidney* 

Figure  4  is  a  control  section  of  kidney  from  a  normal  rat, 
stained  with  rat  antigl&bulin  rabbit  globulins  "labelled"  with 


fluorescein*  A  weak  fluoreseenoes  is  observed  in  the  endothelial 
cells  of  the  peritubular  capillaries  and  in  the  glomeruli*  This 
shows  a  characteristic  picture  of  normal  tissue  stained  with  "native* 
antlglobulin  antibodies  and  it  could  also  occur  in  dogs  and  rabbits* 

Two  or  three  days  after  the  injection  of  the  nephrotoxic  serum, 
the  amount  of  globulins  capable  of  being  stained  with  antiglobulin 
serum. increased*  Figures  5  and  6  illustrate  the  presence  of  "native* 
globulins  in  the  glomeruli  of  nephritic  rats  and  rabbits*  Figure  5 
is  a  kidney  section  from  a  rat  injeoted  six  days  previously  with  rat 
antdkLdnflj  rabbit  serum  and  stained  with  rat  antiglobulin  rabbit  anti¬ 
bodies  'labelled  with  fluorescein*  The  presence  of  an  increased  amount 
of  rat  globulins  in  the  glomeruli  is  demonstrated  by  the  increase 
in  the  flncres oenoe  that  is  found  loo allied  especially  in  the  cells 
(See  Fig*  4)*  Figure  6  shows  a  section  of  rabbit  kidney  30  days 
after  the  injection  of  nephrotoxic  serum*  Great  amounts  of  "native" 
globulins  are  found  there,  apparently  localised  predominantly  in  the 


basal  membranes. 

The  significance  of  these  experiments  is  constituted  by  the 
fast  that  both  the  antigen  (nephrotoxic  serai)  and  the  possible  anti¬ 
body  (globulin  of  autochthonous  origin)  ooexist  in  the  renal  tissue 
for  several  months*  This  corroborates  the  theory  that  in  experi- 
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VlC*  1*  Section  of  rat 'SOC  100  kidnap  one  day  after  the  injection 
.  of  rat  antikidney  dnok  serua.  Stained  kith  da ok  sntiglo- 
telln  rabbit  eeru  globalina,  labelled  with  fluorescein  iso¬ 
cyanate.  Mote  that  the  fluoreseenoe  is  apparently  United  to 
the  basal  gloaexular  nsnbranes,  vbioh  proves  the  looalisation 
of  the  nephrotoxic  serua  in  theee  structures  of  the  rat  kidney. 


Fig. . 2.  Section  of  rabbit  26l  kidney,  six  days  after  injection  of 

rabbit  aatlkidney  dock  sera.  Stained  with  globulins  obtained 
free  duck  antiglobdlin  rabbit  serua,  labelled  with  fluorescein. 
The  specific  nephrotoxio  serua  is  apparently  localised  in  the 
basal  glcaeiular  aenbranes  of  the  rabbit. 
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mental'  nephritis  the  lnflwatory  renal  disease ,  persisting  for  a  long 
tine  after  the  nephrotoxic  serum -has  reached  the  glomerulus,  a  n  be 
supported  by  an  antlgen-antib  ody  reaction. 

This  antigen-antibody  reaction  can  be  caused  by  residues  of* 
the  nephrotoxic  serum  reacting  with  the  glomerular  proteins  or  by 
residues  of  the  nephrotoxic  senna  reacting  with  the  antibody  pro¬ 
duced  by  the  host  in  the  presence  of  the  heterogeneous  antigen,  or 
by  both* 

At  any  rate,  these  experiments  hare  confirmed  that  chronic 
renal  lesions  can  be  the  result  of  an  allergic  type  of  inflammation* 


Therefore,  how  can  the  fluorescent  antibody  technique  be 
used -today  to  doaonstrate  a  possible  heterogeneous  antigen  and  a 
■native"  globulin  — '  containing  antibodies  of  that  antigen  -i  in 
the  rend  tissue  of  nephritic  individuals? 

When  Dr*  Andres  was  in  Haw  Tcrk  at  the  Presbyterian  Columbia 
Medical  Center  we  discussed  this  problem. 

The  cdy  sure  information  concerning  the  etiological  agent  - 
of  this  group  of  renal  diseases  is  constituted  by  the  fact  that  an 
infection  by  hemolytic  streptococcus  precedes  the  major!  iy  of  the 
oases  of  acute  nephritis.  Therefore,  it  seems  logical  to  explore 
the  possibility  that  seme  antigens  —  produced  by  the  streptococcus  — 
may  be  found  in  the  kidney  in  ease  of  disease. 

The.  second  point  deserving  study  is  whether  human  gamma  glo- 
hmljbn  4^  vectors  of  antibodies  —  are  present  in  the  kidney  in  greater 
amounts  than  the  ones  found  in  any  tissue  subjected  to  phlogistic 
process#^ 

,  Serious  technical  difficulties  have  slowed  our  progress  coo- 
slderably*  doth  the  first  antistreptococcic  serum,  prepared  for  these 
'experiments,  and  the  first  antigaama  globulin  serum' did  not  yield 
satisfactory  results.  But  Professor  Fiaschi  and  Dr,  Andres,  who  sent 
i|e  by  airmail  fragments  of  frozen  renal  tissue,  have  been  very  patient, 
and  at  least  sane  encouraging  results  have  cane'  from  the  preliminary 
study  of ’the  last  18  cases  that  were  sent  to  us, 

'  In  this  group  —  that  includes  a  fragment  of  normal  renal 
tissue  and  a'  fragment  of  pyelonephritic  kidney  together  with  other 
bibptic  fragments  of  acute,  subacute  and  chronic  nephritis,  with  or 
without  nephrotic  syndrome  —  we  were  able  to  demonstrate  that  the  *: 
renal 'tissue  of  four  patients  responded  positively  to  theantistrepto- 
boodc'serm, '*0ne  of  these  belonged  to  an  observation  Of  acute 
jaephritisr  two  of  subacute  nephritis  and  one  to  a  recurring  acute** 
peas  of  ahrohio  nephritis  apparently  induced  by  streptococcic  iiv-' 
"feettoh' of  Ihe  upper  airways. 

figure  7  illustrates  this '  last  case.  The  tissue  is  stained  . 
with  fluorescent  antHstieptococcic  serum,  in  this  one,  as  in  the 
"other  three  renal  biopsies  in  which  antistreptococcic  sente  whs  found, 
the  antigen' appeared  to  be  contained  more  in  the  glomerular  cells 
thariin  the  basal' membranes, 

»  '  Hot  All  the  sections  have  been  studied  up  until  now  with  anti- 
globulin  Mj^uar'ttf  tested  efficacy,  nevertheless,  an  increase  in  the 
gamma  gl&bd^asitt  Ifc®  glomeruli  of  five  of  the  ten  kidney  fragments 
examined  teus  demonstrated.  This  can  be  observed  in  Figure  8. 

The  renal  tissue  of  these  same  patients  has  obviously  been 
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studied  by  ftrcfeaeor  Fissehl  and  by  his  cod labors tors,  using  uxtra- 
thin  histologic  preparations  and  In  hm  easts  —  the  electron  ti¬ 
er  oscope. 

Although  oar  attsnpts  to  add  new  information  to  the  present 
knowledge  on  the  localisation  of  antigens  and  antibodies  in  the  renal 
glonerull  by  using  the  fluorescence  technique  are  still  in  their  ini¬ 
tial  phases  and  no  eonolasion  nay,  therefore,  he  drawn,  I  strongly 
hope,  nrrertheleas,  that  useful  prog rest  nay  be  derived  fron  the  joint 
experiments,  Tor  this  roasen  I  an  very  happy  to  bo  associated  with 
the  group  of  students,  under  the  guidance  of  Profeasor  Cassano,  en¬ 
gaged  in  this  intensely  interesting  work  prograu. 
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